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ABSTRACT : PROBLEM TO BE SOLVED: To provide the manufacturing metliod of a semiconductor 
device, in which a change with the passage of time of an anti-reflection film Is prevented 
and in which a fine pattern as a good pattern can be formed. 

SOLUTION: An antireflection film 26 which is constituted of an oxynitride silicon (SiON) 
film or the like is formed on an underlying substrate 20 directly or via other layers. After the 
antireflection film has been formed, a plasma treatment by NH3, N2O, O2, N2 or the like is 
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After that, a photoresist 30 is formed on the antireflection film 26 directly or via other 
layers, an exposure operation is performed to the photoresist, and a mask pattern 32 is 
transferred. 



COPYRIGHT: (C) JPO 



\ 



(I9)H*HW»Frt- (J P) 



('» ^ IS il# 11= i2t $R (A) 



#M^9 - 55351 

(43)ii8BB *fi£ 9* (1997) 2 ^253 



\ 



(5 1) Intel. * 






F I 




HO 1 L 


21/027 




HO IL 


21/30 5 7 4 


GO 3F 


7/40 




G0.3 F 


7/40 


HO 1 L 


21/3065 




HO I L 


21/318 C 




21/318 






21/302 N 










^ ffif^^SroSce OL 8 M) 


(20 mm^^ 




I^KW -208039 


{7\)mm 


A 000002185 












(22)mK0 




sp^S 7 ^(1995) 8/^15 8 












(72) £ifii9 



^^pa;MK:(ta)l|6 T i7#35^ V: 



(54) [^^lco4ift;] i*i9Wt:g»<o$fci:^^i 

(57) 

mi:irL'C. (m!§a:> 'J 3>ffg ( S i ON) n:>"C*t??fiJt 
:j.tzii'c^m^.'ifQ^irl r 7 vr N U > h 3 0 rffM 




(B) 




20 




.32 



7 h U > .7. h -r /p;'nJc'f'S> L- V X l^Xff! > . 
[ 0 0 0 1 ] 

[ 0 0 0 2 1 

IMDHAM T'tiO. 35/'.ni LXF. iT.^ Ikft^.) 2 5 6HDK AM ' 
fiO . 2 5 /'.HI U h*(C¥iB'h^il.-g, > Ai-jirC 1^ 0.35 //.ni 
-0.2') /.'.m ( -7' — y ■ / ^9uy) 7 y 7.'J)\^l^M)\\^ 

. , _ , 

[000 3] /-jAil/x^^-^v • U-^fTt^KtVic.'^' 



-^^(yym^\Kzt'>w^\wm\iSom\^^, ^:L.f^aym\ 

x vmH\.zi-hkih^kmz^oym'^^i-ii6^ 3-0 m 
[0004] ■zc^m-^^mz-^i'z^KzKt, u ^ .x mb^) 

[ 0 0 0 5 1 i£rit-i. Z5')/x:91fn±Bic=^.)l??(jJtM1^l>: L T . 

H$fl'>';n> (Sio ) . "gfL'.>'.;n> (SiN ) . 
> [}'j> ( s i 0 N ) V a > itfrmmm ^m^x v > 

-5. . .1 i U i . r i L y ) > ' J n > f 1'. S-T^/;»x --ir '7 • U - 
■ 'J V 7 -7 7 < ^);:^:^i?!i*C-^)'S3m^$'h^t-i(tl^iv >-c . 

y;/L If ■ V i^'D'J V.^^:7 7 .'fVI (SPIEVd. 192 

7 . Opt i ca 1 /Laser M i c ro 1 i t hosraphy Vi ) . (190^) p. 

:^03 -27^1 ^.c^>^^^5llrv i-?.J: 7 v7:'7rvi)(c 

[ 0 0 0 6 ] 

fzi- [) '-^ymL2:^xm'Hz. mm^m^ > ix^it 
>'jr7> (Si UN) m.^m^^fz^^. m^M. w^c^mmiz 

[00 07] '"cWi^^. ^c/)W,c/}mx\ mi toe 

J; iU(?:f*c7:>u vx h • .f<9-y<r)mmmzi'i{th 

^-yy^di^y^s&m^k tfzh I , mmim'c tx^m 
[00 08] A^wm, z:^).i'>^:mr:\,zmy*-xm.^ 

[ 0 0 0 ] 



mn't^fzi^:^ . ntmv.> n n sign ) cc^.^m^ 

c^.)\tmm . c/)mm ±s^.^^>i^ca f l-. ^ h f tr. 
xn>. m^m3imitm:^±xz. m^^rz^i'c<?'>\p.'^>^ 

iii7 h U V X ]-(C3^ A':'r^T\.\ 7' n^-> 

COO 1 2] ^^-.c^/--. HMiii^^Efiaifrcti. o. r 

C U 0 1 3 J 

mm'^i^^. mmf^z^^rmmiz^r^t^ . ^mizmyt 
mm 1 

z^rmmn. ^\mMmmih(^ymz. i^w^y^ 

[001 4 \ 1^2 ( A ) C > 'J :^ > 

h- mmiA^t. f?iR{i-Ai-i"oSi i:mJcLt.ho, x 

[ 0 0 15] 
\ 

Ar = 100s(r<:ni 

f^iTti. nSfl:>U:i> (Si ON : icf^r-^^tr i>H 
[ 0 0 1 6 1 

//X Sill. /N; 0= 1 ")S/2 >Osccra 



:gfl5i?^r^ 400 C - 

m ) e^Hw, Ttiii:Sf)5c>: irAl-l/iSi -rfflv^ 7^1-1. 
> X h >; L r X P 8 S 4 3 ( -/ r L- < 7 OXU X 
ho - ^X (t^) i/>fL'.^f$?115;fL' > Xh : 'h'-M^^m^ 
^tJ^'-i \) t'--/l 7 i / — /I yJ'i I- v'X h ) ^ Pti V >^ . 

3C^-^rj;o(C. n--l. S. k-0. 13. ^.IId = 
3 0 n n\^)f^Mm)m^mm'h Z X\ -^^Tiifm^^ 
iii'HZ'tyA>ZtMMU'^iVC\^'^r^> - 'f^:>b'*^>. f^3fc^ 

u>.7.hmmzx-yt\ i>".zhm'mu 
[ 0 0 17] :)^•7t^7t$^r^r•1-^>>;^•rI^/j±^M2 

/J>. mi. -4>:»M-C1i:, r;cfl+n;j±S^2 6^^)f;Sc.ra:f^. 
12)2 (C) (c^-^-jifWc. ^n^rar^x-rcvD^ 
is:'^wvi-ri^fjc9M(c-c. WTc7:)^f-t'C\ Nil. r^xv 
wM-r^TV*. fl^'Mfiii- 'J ^> (sif)N) mmmmzmit 
m2 7^wMi'i>z>ii^z.j:') 'wn: it^-^z-z 

[ 0 0 1 8 ] 
[^3 1 

//X. Nih =l50scciii 
EXI 3^0 Pa 
KK'-^:ij 4 COW 

400 ' f: 

1^2 (C) iz:y<'^-X'r^j:imi'u:j z^-c. mm±i^> 

2 0v'.)>\'::^'7Ht^C«^B#^fl'//TOI^ (12 (D) (Itf 
-i-.J; 0 iz . -rX) IJI 7 h U > x^ h 3 0 ^rlOT L . sS)t 
l'^TVM»^^^3v^'X-> 3 2£'M-1'^KKC, 1^2 (E) C 

mdd:mmuztiiiz>H\\, r;7x-/7fiiix)ftf->0(i. n, 

7 ' 5> 7:-7 yJUS r C \ S5':^S f L". > ' n > ( S i t ) N ) » RSt 

•t 0 0 1 0 ] N .7MX):^^t-^:TJe^w.K■1^ 
[ (■) 0 2 0 ] 

/;:x N- =')00s<:<:ra 



(4) 



mm^9 5 5 3 o 1 



KK'^Jj -lOOU' 
^mSJ^ 400 ' C 

[00 21 ] mm3 

n ryX'^im^irTr^ k 6t^il:> '.J > (Si ON ) mt>^h 

[0022] NvOHIl5')^ftrT3£t^^-1"- 

[ 0 0 2 3] 

[^3] 

//X N;; 0= 3 0 Osccin 

RFl^:ti 100 W 
T^fl^i'^Ig 400' C 

tmm^rt z > x- . m^mm\ i > fnit^cti . C3 2 

t\ fft^fti-'Jny (Si UN) mj)^i^'>\^'^^^mm\\:m<^M 

[ 0 0 2 4 ] N /,)^?W!c7V^f^'^ riLic^^.. 
[ 0 0 2 5] 
[.^6 ] 

EtI V^OPa 
RF-i^t) 400W 

-100 ■ C 

bJc'/M'^ ?f o w > -C' . infiL'^]fite(Vi| 1 > fnl^f^tc . 2 

[00 20] mm\5 

mmmn 1 ^zim^^mm±\m)i^(mrW^'i = 2 . 

0. k-O. S>t:hX^AZ, Lh^h't^MM..d^3 0 

um>m^x '^i.zymm\\M^^\fmLtiv}yHi. mm 

[0027] 1:^4 [Zn^ri'X l<^mY-7mt'i -^im 

m)m'm)\M± ^'^h -I > 'C . 'm:^Am]%f)'^m^{z 
>i- 1 1 ^fm2 ? ixfz ... z£ fz . ^^m±mmm imm 

mdmhm 1 (ztiif?^m\}^h±)mmr''^miy*n - 2 . 

08. k-p. S5t^L^>XolZ. l'/)^L'^C'Mn(]-= 
2 5 a ni t fjSt^>. J; :') (.zmm±\\^^ L fzmHi . m 



i\ s i H. . N,; o<7.)mM]fJ)\ 0. sscry-k^x-m. 

fzMmit)]^rm]^^z>itx\ ';E{Emm^'^Sc44z^^^h 
zt^yw^^^iLfz. i.fz. mmit}m)'$citimm2:rT 

[00 29] %^m\7 

mMmm 1 {zh{fr^m^2 i tixws \ 

K r F (■ZiXiz.X i i^i^^ K 7 T h h 3 0 h. L X 

■i-7 h=^v/> >7'> K.^^7r h^PHi^i. S i O 

\imn&MT, n-2. 58. k=0. 4 2 tCilrO' < .i 

':>[zm'r^c?>Wimtxryx\n:\^x}m{zx 0TO3 o n 

Tf. T-liJtflg L . 0 . 4 4 xi rn 7 < > r > .X'^— X ( L 

s) f^9'->y^:y;;>^oiz, iS)^^^'. so+P^jiram 

l-'^^iiUt/--:- ^k^:^^ia64^i?:)withAfiL-C-in-r. it 

[ 0 0 3 0 \ ttz, '^is^mmrci:. . mmitm^y^iFAt 
nmx-^^ 7^ ztimui^iifz- 

^m^mm i izi-ui^^mmi^ effM-^-^ r < . 
> 'J 'J ymm.^)ixzmMm\ti- 'J -^t vi^m^'^mmit 

^r(ML. ratf^Jih^e. n-2. 0. k-0. 55 
(;:jfro^< J: 6 f^zny^aym^tX7''yX'7C VD^^c: J: 0 
IM3 2 nmf«L/-jW^Mi. luL=S-:^Ml .^faJI^C 

[ 0 0 3 1 ] miiz9r.'t.^ ic^yK-^im^ts^m 
m:immim'>\m't?^ z>x\ '^{syifmmr^B.'Hz 
^■y^zymvtvi-^ivrz. %fz. ymmAM^y^iBWim. 

x:^^ibim^^iirz. 
mm\9 

mmmm i ^■z-i'}i\hW:izm2 i ^mm:^'^^z>tc\ . 
'J zi y&i^^^i.izmn'mwLi' \) 'J > ^im^)^m± 

!l$^rML. /^mihlJSI'r, n-l . 9. k-0. 3 5 
(i3lr'5 < 0 iZfirtWi7.)mm}tX7y V o 

11^1^ 1 0 0 nmxwmifzmm, m^smx t\°m 

{■ZlX, \nXm-^<1^->7:WmLfz. 
[ 0 0 3 2 ] [ISiCTK-^r.i ^41. i:')->\::^i;i[^:;J:t^'S^ 

\^^)m'mit)p,rmmt^^ i>x\ ':E(±}>mm^j'B.'Uz 
xt^7^z>}pm2^ivrz. 



0 1 . k - 0 . 6 2 (;j{r':> < (ii'7r%"c7)iTLai:lr'C'7'^ 
'Mm 1 1 

itjje^jSfeR 1 (::^>^t-?>gd^i;g2 4 > t-cws im^m 

^ K firj.fL'.> 'J n > -S^^.JfeO+ntJihflSr . Ti = 2 . 3 
V C V 0 J: 0 2 3. S ri m X hm L /-jUVht-j , 

( 0 0 3 -1 ] mi oizw^-rx 9t-. z<yyi\'<^'m%t^:>.^u-' 

imzWi^'^ivr. 4>^3t}Wy^n'CM'^{zz%^'thz > 
[0035] fz>7M. mmim>\^x\x. si^fi:> 

[ 0 0 3b] 

\mm'm^\ m:mm^x-^fzx.'>{z, ■/mmz,:^i\ 



[ 0 0 3 7 ] 4^^.i'^ti.iiU* . ^^MTTjyi- > X h • ^ s9 

[[2! n 1 ( A ) - ( D ) {i\;m\nz{^a^^M\^mm. 

[[12 1 E^]2 ( A ) - ( E ) i i7r;^gBjJi7:)4i^(^;:^g^)^ 
[[^3 ] m3it^-W^^c^)Wi^M(zi^^^>r^^^^ 

[[^s ] ms(,z-4^wnc^yi\^c/y^ij^Mi^zi^^om^ 
] m9itt-wnc^.^i^<^Mtmiziihr<^F^^^ 
[m 0 ] sii o{t:^wnom<^yMmm-^-^hmm± 

2 4 -- m%m 

2 7--- mim 

3 2-'- [ntM^'i^—y 




[[131 CUT] 



0.90 0.K 0.9il 0.95 0.36 1.00 10? 1.0^ l OG 1.08 1.10 o.90 0.92 0.04 0,36 098 1.00 1.02 1.04 1.06 1.08 1.10 




XPBiUa^' ARL/AI-SL XP88d3/Si.0vN: (32nftO^''Si 

rw=l.^OZIc^•1=0.0l07. .1S^AN,-^0 
r««.- -1.8. -0.45. dart =3(>-jT\ ><S(^t-ll55 



\ 

I 



m4 ] 



0.90 Q92 0.94 0.96 0.98 1.00 
T-T-, f-r-TT-rn 



1.02 1.04 1.06 
'■' I ' ' 



1.08 i.10 




aw ' fife ' 6.^ ' asB ' 0.98 " i.'oo * i.m ' i.w ' "i.oe ' i. 



,08 



; 7 nvg 



0 

T.'io 



A -248nfrv 

>:P8843XARL^'A1 Si 
npa=1.80ZkPB-O.0lCr 
n*,^ 2 0>^ = 0,8. cUt = 30nr rv 
rk,(,-0.08aka* = Z:S* 



[(3!6 1 



Q8 



a/ 



0.6 - 

0.5 



04 



03 



0 2 



(i«|J 77^ ilgJIij; 
W-Si±.a44;/mL./S(ki-0.G3) 



without ARL 




950 1000 
Resist Thii;kfiei;:i(nm> 



soo 

Sfcft Substrato : W-Si 

(n-aoe/.K- 2.793) 
ARL : Si,0,N(H> 

(n -2.bak-a4Zd = 30nm) 
Pliuloresr.;: : -f- 7 h ^ jt > i^ V v VJk U ^ X h 
(n -1.(a3.k- 00032) 



lObO 1100 
ARL af^6c:(iniJuite hiiBc effects) 





wilhiM/t AKL 


With ARL 


Max 
Min 


Oh30 
0316 


0.42? 
UL404 


Swing 
raLo 




only txiik 
sffscts 




a90 (132 Odd 0.96 0.98 1.00 t.oe IM l.OG 1.08 1.10 




XP8843 . ' SbOvN* ( I OOfwn ] a 
n«= 1.9 
k.^ = 0.36 




0.90 ' 6.92' ' ' a96 ' 6.98 ' l.'oO ' 'l.02 ' 1 04 1 06 l.Ofl I 10 



XP8843 rSWWsk (33nm>^^pQlY-Sl 7 =6 >U7 r ;^ -Si. K - K^K 7 / : > 
nPH-1.aOl.kPn^a0107. 
n«i = 2 01 . k«i = a 62. d« - 33rn 
nprt,^1.7l.'w='a3 



W Si ±.(75 SixOvNz(25nm){DS9tlRltj!fi» 





— 1 — • — 1 — 1 — ( — : — ■ — I ' ' — 1 — r I 












J 






Si-OvNx 25rfn 





900 950 lOOO 1050 1100 

Resist ThicKness (rim) 



Condttion 

subsrata : W SJ 

(n=t.9a k-2.73) 
ARL : optrrirMJ S\OvN» 

(n=2'J6. k-0.53. d-23.8nm> 
(*M)tDrasifit : XP8843 

tn-l.eo. k-0.011) 

ARL effect 



■ Without SiAN, 






0.60 


0425 


Mfn 


0.40 


0410 


Swing fniti) 


±21 « 


-1.8% 



